Endothelium-derived relaxing factor, hypertension and chronic parathyroidectomy in spontaneously hypertensive and Wistar-Kyoto rats.
1. Parathyroidectomy (PTX) lessens the development of hypertension in young spontaneously hypertensive rats (SHR) and the involved mechanisms remain to be elucidated. We have studied here the aortic vascular reactivity to both norepinephrine (NE) and acetylcholine in 10 week old male PTX SHR and Wistar-Kyoto (WKY) rats. 2. Depolarized (KCl 100 mmol/L) and NE (1 mumol/L or cumulative 10(-9)-10(-5) mol/L) precontracted intact aortic rings from PTX rats show a significant and unexpected increase of maximal contractile responses in normotensive and hypertensive animals. These results are also obtained with low extracellular ionized calcium levels (0.625 and 0.9 mmol/L) similar to PTX ionized plasma calcium. N omega-Nitro-L-arginine methyl ester (L-NAME, 20 mumol/L) potentiates the NE response in SHR and WKY rats, more significantly in control than in PTX animals. 3. In the presence of indomethacin (10 mumol/L) in SHR the potentiating effect of PTX on NE contraction is still observed, ruling out a specific production of vasoconstrictors from the arachidonic cascade by the PTX rat aortic endothelium. 4. After PTX a moderate impairment of acetylcholine relaxant responses is observed in SHR and WKY rat aortas and basal aortic cyclic guanosine 3'-5' monophosphate (cGMP) content is also decreased; nevertheless sodium nitroprusside causes a similar relaxation. Furthermore in L-NAME-treated aortas and in the presence of L-arginine (100 mumol/L), acetylcholine (1 mumol/L) produces a significantly less pronounced relaxation in PTX rats. 5. In conclusion, the enhancement of NE contractile response in PTX rat aortas is not linked to the strain but probably related to a decrease in endothelial nitric oxide (NO) release or activity. Enhancement of force generation that we describe does not directly participate in the attenuated hypertension observed in SHR after parathyroidectomy.